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“INTERSEROH Step 1” used to recycle polypropylene crates 
for use as food contact material
1 
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2,3 
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ABSTRACT 
The EFSA Panel on Food Contact Materials, Enzymes, Flavourings and Processing Aids (CEF) provides 
a scientific opinion dealing with the safety evaluation of the recycling process “INTERSEROH Step 1” 
with the EC register number RECYC069. The process recycles pre-washed damaged food contact re-
usable polypropylene crates (RPC) which have been used in a closed and controlled product loop into 
new recycled polypropylene crates. Through this process, cleaned damaged crates are firstly ground into 
flakes, which are further blended with virgin polypropylene (PP) or used up to 100% to manufacture new 
recycled crates. The Panel considered that repeated grinding and injection moulding of PP crates which is 
part of the recycling process, under conditions described by the applicant, is not of safety concern. The 
Panel concluded that the input of the process “INTERSEROH Step 1” originates from a product loop 
which is in a closed and controlled chain designed to ensure that only materials and articles which have 
been intended for food contact are used and that any contamination can be ruled out when run under the 
conditions described by the applicant. The recycling process “INTERSEROH Step 1” is therefore able to 
produce recycled PP suitable for manufacturing PP crates intended to be used in contact with whole fruits 
and vegetables as requested by the applicant. 
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SUMMARY 
According to the Commission Regulation (EC) No 282/2008
2 of 27 March 2008 on recycled plastic 
materials intended to come into contact with foods and amending Regulation (EC) No 2023/2006
3, the 
EFSA is requested to evaluate recycling processes of plastic waste. In this context, the CEF Panel 
evaluated the process “INTERSEROH Step 1”.  
 
The Ministry of Health, Welfare and Sport, The Netherlands, requested the evaluation of the plastic 
recycling process “INTERSEROH Step 1”. The dossier was submitted on behalf of INTERSEROH 
Dienstleistungs GmbH. This recycling process has been allocated the European Commission register 
number RECYC069. It recycles cleaned damaged food contact re-usable polypropylene crates (RPC) 
which have been used in a closed and controlled product loop into new recycled crates. Through this 
process, cleaned damaged crates are firstly ground into flakes which are further blended with virgin 
polypropylene (PP) or used up to 100% to manufacture new recycled crates. These crates are intended to 
be used for long term storage of whole fruits and vegetables at room temperature or below.  
 
The Panel concluded that the input of the process “INTERSEROH Step 1” originates from a product loop 
which is in a closed and controlled chain designed to ensure that only materials and articles which have 
been intended for food contact are used and that any contamination can be ruled out when run under the 
conditions described by the applicant. Based on experimental data provided, the Panel considered that 
repeated grinding and injection moulding of PP crates, under conditions described by the applicant, which 
is part of the recycling process, is not of safety concern. The recycling process “INTERSEROH Step 1” is 
therefore able to produce recycled PP suitable for manufacturing PP crates intended to be used in contact 
with whole fruits and vegetables as requested by the applicant. 
 
The Panel recommends that it should be verified periodically, as part of the good manufacturing practice 
(GMP) in the meaning of the Regulation (EC) 2023/2006
3, that as foreseen in the Regulation (EC) No 
282/2008, art. 4b the input originates from materials and articles that have been manufactured in 
accordance with Community legislation on food contact materials and articles. Specifications for input 
(crates or part of crates) used within a product loop which is in a closed and controlled chain should be 
kept under control to ensure that the process is run under the evaluated conditions. 
  
                                                 
2 Regulation (EC) No 282/2008 of the European parliament and of the council of 27 March 2008 on recycled plastic materials 
and articles intended to come into contact with foods and amending Regulation (EC) No 2023/2006. OJ L 86, 28.03.2008, p.9-18. 
3 Regulation (EC) No 2023/2006 of the European parliament and of the council of 22 December 2006 on good manufacturing 
intended to come into contact with food. OJ L 384, 29.12.2006, p.75- 78. Plastics recycling process “INTERSEROH Step 1”
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BACKGROUND AS PROVIDED BY THE LEGISLATION  
Recycled plastic materials and articles shall only be placed on the market if they contain recycled plastic 
obtained from an authorised recycling process. Before a recycling process is authorized, an EFSA´s 
opinion on its safety is required. This procedure has been established in Article 5 of the Regulation No 
(EC) 282/2008 of the Commission of 27 March 2008 on recycled plastic materials intended to come into 
contact with foods and Articles 8 and 9 of the Regulation (EC) No 1935/2004
4 of the European 
Parliament and of the Council of 27 October 2004 on materials and articles intended to come into contact 
with food.  
 
According to this procedure the industry submits applications to the Member States competent 
Authorities which in their turn transmit the applications to the EFSA for their evaluation. The application 
is supported by a technical dossier submitted by the industry following the EFSA guidelines on 
submission of a dossier for safety evaluation by the EFSA of a recycling process to produce recycled 
plastics intended to be used for manufacture of materials and articles in contact with food (EFSA, 2008). 
 
In this case, EFSA received an application from the Ministry of Health, Welfare and Sport, the 
Netherlands, requesting the evaluation of the plastic recycling process “INTERSEROH Step 1”. This 
application has been allocated the European Commission register number RECYC069. 
 
TERMS OF REFERENCE AS PROVIDED BY THE LEGISLATION 
The EFSA is required by Article 5 of Regulation No (EC) 282/2008 of the Commission of 27 March 2008 
on recycled plastic materials intended to come into contact with foods to carry out risk assessments on the 
risks originating from the migration of substances from food contact recycled plastic materials and 
articles into foods and to deliver a scientific opinion on the recycling process used to manufacture 
recycled plastic materials and articles before their authorisation and inclusion in a positive list. 
 
According to Article 4 of Regulation No (EC) 282/2008, the EFSA will evaluate whether it has been 
demonstrated that the plastic input of the recycling process “INTERSEROH Step 1” originates from a 
product loop which is in a closed and controlled chain ensuring that only materials and articles which 
have been intended for food contact are used and any contamination can be ruled out. 
                                                 
4 Regulation (EC) No 1935/2004 of the European parliament and of the council of 27 October 2004 on materials and articles intended 
to come into contact with food and repealing Directives 80/590/EEC and 89/109/EEC. OJ L 338, 13.11.2004,p.4-17. Plastics recycling process “INTERSEROH Step 1”
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 ASSESSMENT 
 
1.  Introduction 
The European Food Safety Authority was asked by the Ministry of Health, Welfare and Sport, The 
Netherlands, to evaluate the safety of the recycling process “INTERSEROH Step 1”, which has been 
allocated the EC register number RECYC069. The request has been registered in the EFSA’s register of 
received questions under the number EFSA-Q-2010-00892. The dossier was submitted on behalf of the 
company INTERSEROH Dienstleistungs GmbH, Germany. 
 
The dossier submitted for evaluation followed the EFSA Guidelines for the submission of an application 
for safety evaluation by the EFSA of a recycling process to produce recycled plastics intended to be used 
for manufacture of materials and articles in contact with food, prior to its authorisation (EFSA, 2008). 
 
2. General  information 
According to the applicant, the recycling process “INTERSEROH Step 1” is intended to recycle cleaned 
damaged food contact re-usable polypropylene crates (RPC), which have been used and recycled in a 
closed and controlled product loop into new recycled crates. Through this process, cleaned damaged 
crates are firstly ground into flakes, which are further used to manufacture new recycled crates. These 
recycled crates are intended to be used for long term storage of whole fruits and vegetables at room 
temperature or below.  
The closed product loop process for recycled polypropylene crates is in the implementation phase. The 
process is not yet authorized by any European Member State.  
 
3.  Description of the process 
3.1 General  description   
According to the applicant, the input of the recycling process is pre-washed damaged RPC and parts of 
crates from a European product loop for the packaging of whole fruits and vegetables.   
 
The process includes the following steps: 
1.  The pre-washed damaged RPC or parts of crates are collected, stored separately from other crates 
and ground into flakes in dedicated equipment, 
2.  The ground material is stored separately and used for the production of new RPCs by injection 
moulding. The new RPCs are also used in the closed loop. 
The applicant is the supplier of the input material and performs pooling and washing. Grinding and 
injection moulding are performed by another company as a part of the loop. 
Recycled flakes are intended to be used to manufacture new recycled PP crates with or without blending 
with virgin polypropylene (PP), at levels ranging from 3 to 100%.  
 
3.2.   Characterisation of the input 
According to the applicant, the input of the recycling process consists of damaged pre-washed RPC or 
parts of crates that have been used in a closed loop of growers, distributors and retailers for packaging, 
transport, storage and display of whole fruits and vegetables. In this loop, in each cycle of their service 
life, the used crates (including damaged ones) are cleaned in a washing line using hot water, neutral 
detergent, disinfectant and a final rinsing with water at high temperature. 
 Plastics recycling process “INTERSEROH Step 1”
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According to the applicant, every RPC of the closed loop is only used for one food business operator and 
controlled by means of the use of a unique barcode. The barcodes are scanned and collected when the 
crates enter the washing depots, making it possible to compile for every RPC a life-cycled record, 
ensuring the complete traceability of the RPC and preventing the entry of crates extraneous to the closed 
loop.  
According to the applicant, the reusable crates are made of PP that complies with the Regulation (EC) No 
10/2011
5 relating to plastic materials and articles intended to come into contact with foodstuffs.  
 
3.3  Characterisation of the output 
 
The following technical specifications for the PP flakes have been established by the applicant: melt flow 
index, tensile modulus, density, impact strength. 
Recycled flakes are used pure or blended at any ratio with virgin PP to manufacture by injection moulding 
new recycled crates which are then re-introduced in the close loop. 
 
4.  Data on comparative testing of virgin and recycled polypropylene  
Effect of the repeated grinding and injection moulding of PP crates on the formation of degradation 
products was assessed following a protocol proposed by Coulier et al. (2007). Through this protocol, 
migration tested by total immersion of specimens made of virgin and multiple recycled material in 
isooctane for 2 days at 20°C, was compared between virgin and ground five times and injected moulded 
PP material.   
 
From the design of the crates and knowing the foodstuffs intended to be in contact with, it was calculated 
that 1 dm² of surface is in contact with 1 kg food (whole fruits and vegetables). 
 
The following parameters were tested: 
-  overall migration, 
-  migration of the fraction with a molecular weight below 1000 Da with Size Exclusion 
Chromatography/Evaporative Light-Scattering (ELSD) and Ultraviolet (UV) detectors, 
-  migration of semi-volatile substances with Gas Chromatography/Mass Spectrometry (GC/MS), 
-  migration of anti-oxidants and light stabilizers with High Performance Liquid 
Chromatography/UV or ELSD; in addition to isooctane, this test was also done in 15% ethanol 
for 10 days at 40°C, 
-  volatile compounds present at the surface of the plastics by Thermal Desorption/GC/MS. 
 
There was no significant difference in the overall migration from the recycled compared with the virgin 
material, nor in the migration of the low molecular weight fraction (below 1000 Da) between the two 
materials.  
Migration of semi-volatile substances into isooctane was measured by GC/MS. The peaks in the 
chromatograms that were increased for the recycled material have been examined and identified as far as 
possible. The identified substances were degradation products of polymer, antioxidants, stabilizers and a 
plasticizer. The increase in migration for the substances in recycled materials versus virgin material were 
not significant for the plasticizer, were up to 10 μg/dm² for the polymer related fraction and up to 43 
μg/dm² for the stabilizers and antioxidants.  
                                                 
5 Regulation (EU) No 10/2011 of the European parliament and of the council of 14 January 2011, on plastic materials and articles 
intended to come contact with food, OJ L12, 15.01.2011, p.1-89. This Regulation repeals the Directive 2002/72/EC of 6 August 2002 
OJ L220, 15.08.2002,p.18. 
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Migration of antioxidants and stabilizers into isooctane, measured by HPLC techniques increased up two 
times from the recycled material, but it remained far below existing specific limits for these substances. 
Specific migration in 15% ethanol was not detectable in all cases. 
No new volatile compounds are formed due to reprocessing in the recycled compared to the virgin 
material. 
 
5.  Compliance with the relevant provisions on food contact materials and articles 
According to the applicant, the pre-washed reusable polypropylene crates or parts of the crates used as 
input material for the recycling process are made of polypropylene that complies with Regulation (EU) 
No 10/2011. As demonstrated by comparative testing, there are only minor,non significant differences 
between virgin PP and five times reprocessed PP material.  
 
6.  Process analysis and evaluation by the applicant 
The applicant presented a process analysis in which the following steps are addressed: 
-  Handling of the crates in the loop controlled by a quality system that ensures the cleanness of the 
crates before use or before recycling. The use within the product loop in a closed and controlled 
chain ensures that the input originates from materials manufactured according to the Regulation 
(EC) No 10/2011 and avoids chemical contamination e.g. by misuse of the crates or 
contamination during the handling and reprocessing of the crates. 
The risk of chemical contamination in this part of the chain is considered negligible by the 
applicant. 
-  Washing procedure during regular use in the loop and before the recycling 
The critical points are controlled by the HACCP system.  This cleaning step is intended for 
removal of adhering organic dirt from normal use. The food safety risk of failure of this 
procedure is considered negligible as it is assumed that the thermal processing during injection 
moulding will destroy residual microorganisms, which may be left on the outside of the material 
after the washing steps. All damaged crates parts with stickers are treated manually, so that 
damaged crates parts with labels are separated to avoid any contamination with paper and print 
ink. So the risk of microbiological contamination in this step is considered negligible.   
-  Mechanical recycling (grinding  and injection moulding) 
The quality of the injection moulding process is the most critical step in the recycling process. 
When this step fails, degradation of the PP will occur. The risk of this failure is considered 
negligible, as the process includes safety limits and alarms and controls that ensure the technical 
quality of the recycled PP. Multiple recycling may impact the properties of the polypropylene but 
the results of a migration study with recycled material (chapter 4) show that these changed 
material properties do not lead to the formation of undesirable degradation products and does not 
significantly affect the migration of additives already present in the PP. Therefore the risk from 
this step of the process is considered negligible by the applicant.  
 
 
According to the applicant, the following aspects ensure the safety of the recycling process. The input 
originates from a product loop in a closed and controlled chain under a quality assurance system in which 
crates are tracked and regularly cleaned by a washing procedure. This closed and controlled loop excludes 
any significant contamination with substances that may form a risk to human health.  
 
7. Discussion 
The data presented by the applicant allow identification of the process used in recycling, its input, output and 
intended uses of final articles. Every RPC of the closed loop is controlled by means of the use of a unique Plastics recycling process “INTERSEROH Step 1”
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barcode ensuring full traceability which is claimed to be appropriate to prevent the entry of crates extraneous 
to the closed loop. Within the loop, the crates are used for long term storage of whole fruits and vegetables at 
room temperature or below. At the end of their service life (e.g. because of damages), pre-washed crates or 
parts of crates (input) are recycled. In the recycling process the crates are ground into flakes. These flakes are 
used up to 100% to manufacture new recycled PP crates by injection moulding. The Panel considers that 
injection moulding is part of the recycling process. Considering the high temperatures (210-260°C) used in 
the injection moulding of the flakes, the possibility of contamination by micro-organisms can be discounted. 
Therefore this evaluation focuses on the chemical safety of the final product. 
 
Based on the description of the process, the Panel considered that this process is in the scope of Art. 4 c) i) of 
the Regulation (EC) No 282/2008, i.e. a process for which the plastic input originates from a product loop 
which is in a closed and controlled chain, which is designed to ensure that only materials and articles which 
have been intended for food contact are used and the potential for contamination  can be ruled out.  
 
The Panel considered the management of the input material (crates or parts of the crates) within a product 
loop in a closed and controlled chain as a critical process step. The closed loop process is under a quality 
assurance system, which includes the use of a customised barcode that is intended to ensure traceability and 
control of the input. In addition, the washing of the crates during their service life and also before recycling 
is controlled by a HACCP system.   
 
The recycled PP flakes are characterised by technical specifications mainly related to the required 
mechanical properties of the material.  
 
The manufacture of crates from recycled polypropylene flakes by injection moulding is not different from 
processes using virgin polypropylene. In addition, the effect of the repeated grinding and injection moulding 
of PP crates on the formation and migration of degradation products and PP additives has been assessed by 
comparison of the migration of these substances from virgin PP and five times reprocessed material. The 
tests demonstrated negligible differences which the Panel considered not to give rise to a safety concern for 
the intended use of the final product.  
CONCLUSIONS 
The Panel concluded that the input of the process “INTERSEROH Step 1” originates from a product loop 
which is in a closed and controlled chain, which is designed to ensure that only materials and articles which 
have been intended for food contact are used and that any contamination can be ruled out when run under the 
conditions described by the applicant. The Panel considered that repeated grinding and injection moulding of 
PP crates which is part of the recycling process, under conditions described by the applicant, is not of safety 
concern. The recycling process “INTERSEROH Step 1” is therefore able to produce recycled PP suitable for 
manufacturing PP crates intended to be used in contact with whole fruits and vegetables as requested by the 
applicant.  
 
RECOMMENDATIONS 
The Panel recommends that it should be verified periodically, as part of the good manufacturing practice 
(GMP) in the meaning of the Regulation (EC) 2023/2006, that input originates from materials and articles 
that have been manufactured in accordance with Community legislation on food contact materials and 
articles (Reg. (EC) No. 282/2008, art. 4b). Specifications for input (crates or parts of crates used within a 
product loop, which is in a closed and controlled chain) should be kept under control to ensure that the 
process is run under the evaluated conditions.  
 Plastics recycling process “INTERSEROH Step 1”
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DOCUMENTATION PROVIDED TO EFSA 
1.  Dossier “INTERSEROH Step 1”. Dated: May 2010.Submitted on behalf of INTERSEROH 
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2.  Additional data for Dossier “INTERSEROH Step 1”. Dated: February 2012.Submitted on behalf of 
INTERSEROH Dienstleistungs GmbH. 
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ABBREVIATIONS  
 
CEF    Scientific Panel on food contact materials, enzymes, flavourings and processing aids 
Da   Dalton     
EC   European  Commission 
EFSA   European  food  safety  authority 
GC/MS    Gas chromatography coupled to mass spectrometry 
GMP    Good manufacturing practice 
HACCP    Hazard Analysis Critical Control Point  
HPLC   Liquid  chromatography  high  pressure 
LOD     Limit of detection 
PP   Polypropylene 
REF No    Reference Number 
RPC    Re-usable polypropylene crates  
SEC/ELSD    Size exclusion chromatography coupled with evaporative light scattering detection  
US FDA    United State Food and Drug Agency 
UV   Ultra-violet 
 
 
 